Figure S1 View of Dim Cave looking north (a), plan view and projected profile of Dim Cave with δ 18 O and δD data of the pool waters (b). Photograph in (a) is taken by E.U.I. Plan and profile views of the cave in (b) are re-drawn and simplified from an archived report 1 of the General Directorate of Mineral Research and Exploration (Turkey), using the software Adobe Illustrator CS5, version 15.0.2
and Meteoric Water Line (MWL) 10 are shown as references. Note that the winter rainfall data plot close to MMWL, while summer/spring rainfall show global MML signals.
Alternative Hypotheses for the interpretation of Dim isotope record

Temperature-based interpretation
The temperature dependence of speleothem δ 18 O is variable and closely linked to the site conditions 11 . In principle the regional mean annual temperature over the cave is assumed to control the δ 18 O of calcite deposited from drip waters. Thus, δ 18 O of calcite will reflect more depleted values during glacial periods and vice versa for the interglacials (e.g. Holocene), which is opposite to what is observed in the Dim Cave. The Dim record shows isotopically lighter values (from -4.5 to -7‰ VPDB; Fig. 2c ) in the Holocene than in the glacial periods 6, 12 .
Temperature dependence of isotopic signatures of speleothems are well-exemplified from the Sofular record from Black Sea region 13 where δ 18 O values of calcite becomes less negative towards Holocene (~-13 to -8‰ VPDB; Fig. 2a ).In contrast, the Dim record cannot reflect temperature changes. This situation is quite common in the literature for relatively close sites.
For example some records from New Zealand follow temperature 14 while others sites have a reverse isotopic signal from the δ 18 O 15 .
Volume of rainfall (amount effect)
The amount effect is widely interpreted as a control on the isotopic composition of speleothems.
In the case of the last glaciation from DIM, this interpretation is difficult to sustain. We have independent evidence from two sources that show that conditions during glacial periods are drier or at least no wetter than in the Holocene. The PMIP reconstruction for the LGM 16 suggests rainfall values that are virtually identical to modern. More tellingly, our speleothem growth rates from Dim-E3 (Fig. S2a ) reveal that growth rates are positive during glacial times but are much slower than the early Holocene (which is known to be wet in the EM 17, 18 ). The fact that the moisture balance is positive in glacial times does not imply higher rainfall. In fact, reduced evaporative flux due to depressed temperatures, reduced forest cover and increased snow-cover all divert the limited moisture flow to groundwater pathways. It is highly likely that all of the glacial period has less rainfall than the Holocene.
Seasonality of Rainfall
SW Turkey is located in the heart of the westerly flow zone. At the present day almost no precipitation occurs in summer and if the shoulder months are taken into account winter rainfall dominates completely 3 . This is evident from all the modern climatological data [19] [20] [21] . For the last glacial cycle, the coldest period is the LGM and the PMIP models clearly demonstrate that there is no switch from winter to summer dominated rainfall in this part of the EM 16 . It is virtually impossible for monsoonal rain to penetrate this far north under modern conditions and the likelihood under glacial conditions is significantly reduced.
Evaporation effects
Evaporation effects on the speleothem isotopic signal are important. This is actually embedded in our interpretation because the air mass changes involve a complex mix of changed temperature and evaporation due to source area, cloud cover and other variables.
Sea air temperature
The changes in ocean source moisture will relate to a series of independent variables. These include; 1) regional changes in air temperature, which is also caused by the air masses passing over the region; 2) changes in the thermohaline circulation in the eastern Mediterranean 22 . In theory this is hard to incorporate, but the thermohaline circulation reflects primarily wind stress across the basin and the through flow to/from the Atlantic. Both of these are directly related to the westerly circulation and what is happening in the North Atlantic source area, and so are closely linked with the westerly air masses. We also note that the smaller scale changes in
